Characterization of poly(D,L-lactic-co-glycolic acid) based nanoparticulate system for enhanced delivery of antigens to dendritic cells.
Biodegradable nanoparticles made of poly(D,L-lactic acid-co-glycolic acid) (PLGA) copolymer were characterized for enhanced delivery of antigens to murine bone marrow derived dendritic cells (DCs) in vitro. PLGA nanoparticles were efficiently phagocytosed by the DCs (CD11c+, MHC class II+, CD86+) in culture, resulting in their intracellular localization. The efficiency of the uptake was influenced by the incubation time and nanoparticle concentration. DCs pulsed with PLGA nanoparticles containing an immunomodulator, monophosphoryl lipid A (MPLA), showed upregulation of surface expression of MHC class II and CD86 molecules. Delivery of a cancer-associated antigen (MUC1 mucin peptide: BLP25) and MPLA in PLGA nanoparticles was shown to be superior to their delivery in the soluble form for activation of naïve T cells of normal and MUC1-transgenic mice. These results strongly suggest that PLGA nanoparticles provide an efficient vaccine delivery system for targeting DCs and the development of DC based cellular vaccines.